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^ = (57) Abstract: Disclosed is a heat-resistant resin laminated film free from warp wherein a heat-resistant resin layer is overlaid on 

a heat-resistant insulating film such as a polyimide film. Also disclosed is a multilayer film with a metal layer which is free from 
^4 warp after formation of a wiring pattern. The multilayer film with a metal layer is obtained by putting a heat-resistant insulating film 

and a metal foil together via a heat-resistant resin layer. The heat-resistant resin laminated film comprises a heat-resistant resin layer 
qq overlaid at least one side of a heat-resistant insulating film, and the linear expansion coefficient kA (ppm/°C) of the heat-resistant 

resin layer is within the range of k-10 ^ kA ^ k+20 (k: linear expansion coefficient of the heat-resistant insulating film). The 
C^S multilayer film with a metal layer is obtained by overlaying a metal foil on the heat-resistant resin film side of such a heat-resistant 

resin laminated film. 
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■M^^jUtftot, H»t£WllRlia>ltW«ft«kkA (ppnft) k-10^kA^k + 2 0 (k : IMt 

flij ic&jgs £ mm l fc t © t? s. & o 



WO 2005/084948 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll III II lllll llll I ill lllllll llll llll ill 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/084948 



1 



PCT/JP2005/003380 



m m * 

[oooi] *&mt£. mmmnmmmy^^^m^ti^^mmi^mmy^^R 
v ^7U3ci/y*;v-7y>vummm (fpo m^mmH^mm^/^^m^m 
#v^v^ (tab) , f^t>7^ (cof) f^x^m^n^mm^^m 

[0002] m^m^(D^m'Umk<Dmmmm^x\^ 0 ^mitmmm&K&^x 
[0003] ¥mfcMmm&<vmmttia^TAB&m^hfLXte<9, tab^^pc^ 

[0004] TAB-e^ic^n^i-§-r^— y— K^^r^y— K«3t-cfc3fc#>, y— 

, 7!J 5 '7 ( f (FC) gf ta^l$MCOF*S;^f SLofe§ 0 TAB-C^7 
[0005] «^ TAB^ 3 — ^(DFPC^fflV ^htltl r3jgM^^— H p^^^Jfi^^drv/ 
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i&tfffi^fe, Elftfc&^W&*&~ Km&ir&friibK, u*>'7&ftyo. 2-0. 3N 

o 

[0006] COFffl©FPC&K£LTtt, ^^J^fflV>^V^2j8Mj^jrt<fflV^tV-C 

*hJi8itf3fc5o 

[0007] r2SSL*3»¥j pp f±Sre*>5 HflM4tt»7-f/i>A_blciiCgS«'5;^©^JR«Sr^ 

[0008] j£*fs r3jgM7^-hjB H p^^V>TS^JjBf^y^K^TO^V^(D^^ 
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[0009] ^th^xmrn^mm^-r^M^mm^r^tu *<Dmm\zi$*sm&tf 

m^xmrn^t- mmm j t m frtiz>FPcmmm&mm$tix\< ^ (m^WF 
jmu 2mm) o ^.tihFPcmmm\-i^mmt<Dm^^mm±i^ir^K v^-rtvb 

[ooio] *fc. ^y^^K^/vAo-^oB^f^pTMtt^y-r^migjB^brt^MjB^ 

[0011] #ffJcmi:#IS¥9-99518^l6(^2-7M) 

: #H 2002-1 14848^fg ( J|?6-8H) 
#fF Jcm3 : #H¥9-148695^# (Jg2-7 H) 
JCife4 : 2000-960 1 O^kfg (^3-7 M) 

[0012] frfr&ytmcM.^ *mm<D @ ^{*, ^y^^K^^^^^coMttifi^^/^ 

mm&ftvxmm^fc&mmttzmmy^/^K^ ^ ^s^^^u^i! 
z.ti&m^itmm&<D^ ^mfcmm&mmirz>^bxfoz> 0 

[0013] irt£ibib^mm^ mm\mm^/^(D^tj:<th}imimm^.mmm^mm^ 
tcmm\^mmmmy^^xhox, mm\^mmm<DmmmwmkA(ppm/ o c) & 
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, k-io ^ kA^ k + 20 (k : mm^WMyj^^wm^&M) <Dmm iz.&%mm& 
■bimnmsmmmm (omm^mm^A (ppm/°o ^ k-io ^ kA^ k+ 20 (k : m 

^^mmH^mm^^^m^Bxh^x, &mffefoffi&m&&kA ( PP m/ 
°o ^k-i 0 ^ kA ^ k+ 20 (k : nm^mu^^^mmmmwo (Dam^h^>m 

fcot, Um\^mimy^^KmBm^MkA(ppm/ 0 C) ^k-10^kA<k+20(k: 

fat, ^m^^<thim<Dmmmmm^mm^tc^mmt^m^M, n 

[0014] *mwfc£tu$, ^M^y^^^t^mm^mmy^^Mmm^mmm^m 
m^tmm^mmmm-7^^Mz.^\^xm^m<, ^v^h^/^t£H<Dm 
m^mm^/^t^mm^mm^mmm^vxmm^t^mmH^mm^^ 
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[0015] mittmw<D7y^hm&mmm<D-MWk&^vtm&m-?&z>o 

Lm5]^mmxmmx^vi—/v9^— <Dm<Dmm&^td®mmx&z> 0 

[ooi6] *mm<Dmm\$.mmmm^^te, nmm^m^^^t^th^mimm 
&Mmm&mMi,tz&<Dxm, mm^mmm^mmmmmkAippmro^K k-i 
o ^ kA^ k + 20 (k : mm^wmc7^;vj>.(Dmwmmm omm iz&z&whZo * 
tcmm&mmm^mu-tx&^xhxK. *<Dm&. ajM^i^%A( PP m/ o c) 
$k k-io^kA^k+2o^mtcirmmm^ / p^<tiyimhtii'£^\ ^mmmz. 

331 ^C, mMM&MkA(ppm/°C)t)K k-10^kA^k+20(k:»|^tt*6^^/VA 

toon] 

mmmAcommmmwckA(ppra/°c)i^ k-io^_h, gmxisw^j:, 

*L<«k-5^_h, *fc, k + 201^T^ 0*b<fik+15WT^ $&>^*b<«k+10 

^r-e&s (k : mm&m&^&vm&mmm 0 n^^#mkA^k-io^T^ 
k+2o^_h^^ir % WBttw^gJiA^iia^L-rH^^^^ 

fV. WmBM&MOdteS— 25ppm/°C, $e>^«10— 20ppm/°C-efc§ o bfc^ 
ot, iO^^(D»^WJ!i«A(D«^#mkA«5-30ppm/ o C, 0]£L<te8- 
25ppm/°C , £ h ^03;L< « 1 1 — 23ppm/C-Cfc5 0 
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[0019] mmmmma-zmmmmm, mmmsmm^at^^K te&nzmmm 

)X*W\fe1rZ)Z.b&X%, 30°C^^300°C, 50°C^^200°C, 100 o C^)^300 o C/fe^\ 

[oo2o] ^mw K&nz mwrnmrnm mnm^hm^um^^mmmmm^ 

¥^WaS##:= (l/L) X [ (Lt-LO) / (Tt-TO) ] (1) 

T0:^P?M, TfMl£U&, L:iJ-^°/Vft, L0:I??aS-C(Z)f y^/Vl 

[0021] *5IM^*5V^S5p?aSH:25— 35 < c©^ja-e*>5, ^U^6>100°C, £fc 

(ppm/r)^^k-10^kA^k + 20(k:ftf^tt^^^A(D^flg^##:)(D$5H 

[0022] *mmz&\^xmm&ti%M%mMmmA\a^ r^v^mm. ^M^^mm 

[0023] #y^K36»J8gi:tt, ^©M»^fcSJK!;75KSItfc^©x^T/H^^P 
[0024] iitl^ttWgjgA^fflv^^M^K^»J!g^^,^T^^^-^(l)-(3)^ 
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[0025] uti] 



Ri R2 



H2N 




NH2 



Rs R4 



(1) 




(2) 




(3) 



R3 R7 

[0026] (^^R 1 -R 8 «|HC-C^M^oTV>Tt^<, tK^^, fcmWaSCKDT/^/^m 

[0027] ± ; &3&^rW&T$l<'<DMc{£fflkLXYZs p-^^^T^, m-7^~ U>i?T$ 
>^ 2,5-v ? T^/M^>\ 3, 5-^T^y^S#^ 2, 6-v?T 

-iXTZ-l, 4-:7^V^v ? T5>\ 2, 5-^T5/^/V^=5/^TV^H\ 4, 4'-v ? T 
57-^XT^yK 3, 4'-^T^<^XT~yh\ 3, 3'-^T^<^XT=yK 3, 
3'-^^/V-4, 4'-v ? T5/-<^XT^yK\ 3-^3^-4, 4'-v ? T^/-<^XT^ 
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[0028] &ft. 2, 4-i?T^;\i 0 Vi?>^ 2, G-i?T^/t°V Vl^Zto^m^mffl&MWh 
v»T5:>\ 1, 2, 7-^X^/7/^1/ V^if(D#3^^#^^ 

4 , -v ? T5/-<^XT^yH\ 2, 2'-v J ^/V-<^> ? v ; ^W*b<fflV^^o 
[0029] ^Wl^feVvCtt, ±mi?T^>tWm\^X— ^(4)X*m&thZ>i/v3cy->%ki? 

[0030] Mb2] 

R 13 R 15 
I I 

H2N — R 11 — (SiO)n — Si — R 12 — NH2 (4) 

rx Fx 

[0031] (fctlU -^(4) (Dnfil-30(D^«^i- o R^&J^R 12 ^ ^tb^tbl^) 

[0032] ^.ti^<Dt^mm^mmmA<Dm.7i<m-ii. 5%j^t, 0*l<«i. 3%j^t, $h 
[0033] — JK^;(4) xm^n^^^>^Tv^Mm<Dh<D^m^^tRstsi±^M<^ 

5£(4) ^<Dn<Dm5.1— 30, 0*lXf*l~15 % *L<{*1 — 5tf>$&ffl-Cfc5 0 

[0034] — ^^(4)^$tV^v'P d ri^^> ? T5^<Z)*^!ji!b-C^, 1, 1, 3, 3--7"h5^ 
^•/V-l, (4-T5/7x^;V) i^u3rU->\ 1, 1, 3, 3-fh77iy^rv/-l, 3 
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-\f* (4-T57^^/V) S^P^M^ 1, 1, 3, 3, 5, B^rW/l^l, 5-bf^(4 
-T577^/V) MJv'ndriJ-^ 1, 1, 3, 3-Tb?7 ^—fr-l , 3-fcr*(2-T^y^ 
/V)-^v-n3MJ->\ 1, 1, 3, 3-Th9^^/^-l, 3-fcT ^ O-T^y^PfcW) v^n^r 

1, 1, 5, 5-^h^^^/k-3, 3-^^/1^-1, 5-tr^(3-T^y^°ntVk)hy 
^ndri^^, 1, l, 5, 5-^h7:7^/V-3, 3-^h^iX-l, {A-T^jTff- 
;V) hVisv3rV->, 1, 1, 5, 5-Tb9^^=-/^S, 3-^b^-l, 5-tf^(5-T57 
^^/V) MJiXadrf-^ 1, 1, 3, 3-Tb9^/^-l, (2-T^y^/V) 
p^1J->\ 1, 1, 3, 3-^h^^/V-l, 3-t-^(3-T^/^ 0 nt 0 /V)^i/ndrf-^, 1, 
1, 3, 3-^h^^/V-l, 3-\f^{A-T^/y^;V)lyZyn^ly, 1, 3-vW/V-l 
, 3-tf^(4-T^y^7V)v ? v^ndri^^ N 1, 1, 5, 5-^h^y^/V- 

3, 3-^h^-l, 5-t^(2-T^7^/V)hy^ndrih^ N 1, 1, 5, 5-^h5W 
/V-3, 5-tf^(4-T^7^/V)MJv'ndr^^, 1, 1, 5, 5-^9* 

*?-;V-3, 3— 5-tr^(5-T5y^^/V)h!J^ndri^^, 1, 1, 3, 3, 5 
, 5-^1^^-/1^-1, S-tT^O-T^y^nlf/^MJ^n^^ 1, 1, 3, 3, 5, 5- 
^drf-o^/V-l, 5-«(3-T5/7°nt°/V)hy^tidri?-^. 1, 1, 3, 3, 5, 5-^3r 
U-^ntW-l, 5-«(3-T^/^°ntVV)hyv^ndriJ-^if^^tf^tL§o -hSEiXn 

[0035] tilt. vCtt, flgJIfr^T^ «*^bfc^^tf Jffi«5£^T5 >\ 

3-^T^y^n^^f-^, 1,4— 4,4'-^l»^r ^ (S^n^ 
^✓Vl'T^h 3,3'-^W^tf^(^n^drv'/VT5:>'), 4,4'-> ? T^y-3,3'-v ? 
y^VVv ? v-yt2^i//vy^, 4,4'-v ? T5y-3,3'-> ? ^^-/Vv ; i/^ci^df-iy/V, p- 
T^y^^/KT^ m-T^y^^vVVT^ 4,4'— ^T^yv^^/V^— fvK 3 
,3'— ^T57^m=/V^— ^/K 3,4'-i ^T^yi^ai^/K^— "7VK 4,4'—^^/ 

^^ai^/v^/v^^, 3,3'-^T5yi^a^/K*/v*}^ s^'-v^y^^^/vy^ 

4,4'-v ? T^/> ? ^^^/M^^, 4,4'-v ? T$7v ? ^^^/H^/V^T'fK, 3, 3'—^ 

r^y^o-yv^y^-, 3, 4'— y^y^^y^y^ 4, 4'-v ? r^y'<^y7aiy^, 3 
,3'-v > y^/v-4,4'-> ? T5;y> ? 7^/vy^^, 4,4'-^ ^-r^y^y^) if 7 
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/K 2,2-\?Xl4-(4-T^S7^y^»7^ fV\zfn/<^^ 2,2-tf;*[4-(3-T$ 
;~7^j3:^)~7^~;v~\-7u/*y, t^[4-(4-T^y:7^/^):7^/v]^^ 

— 7VK tr^[4-(3-r^y^^ydriy)^cn^/v]3i— tr^[4-(4-T5y^^y^r 

4-(4-T5/^m/dr^)^m^/V]^ : 3ri^7/V^-n7 0 ti/^^, 9, (4-T^77^- 
^V)Z7/V3r]/l/^ 9, 9-« (3-T57^^— /V)^/V^~l/^if^^if t>friZ) 0 
[0036] »|^'l4#fIgjBA^fflV^§^y-r^K^^g^«, ^h7^/V^V^^^t 0 nyy5/h 
^^4$*^ 3,3',4,4'-t^^/^h^/^V^-4ffi^^^ 2,3,3' ^'-f^ 

— /V^h^/V^V^ntl^K^, 2,2',3,3'-t^ 3 i^/V7"h^/V^V^n4ffi7K^, 
3,4,9, 10--<yu^h^/^V^4ffi^ N 2 , 3, 6, 

^^«£tM^ 1, 4, 5, 8-^:7^1/^h^#/^V^^4$7k^ 1,2,5,6-^-^^1/ 
^h^/V*Vli^4i^K^, 3,3" ,4,4' -s<?#~7^~A^h9#A<3$:S&rM 
itJfa. 3,3" ,4,4' MtK#/. 2, 3, 6, 

7-fe^7"h7^/^V^— 1, 2, 7, 8-^^^->-hW^7"h7^/V#V^— M^K 

§'^^-e^§ o ±mTh^/^^mm^(D^T:h, t°ti^yhWir.m7k®), 3,3',4, 
4'-t^^-/^h^7^V^^4ttxK^)^#^0*bV \ 

[0037] ^©i, #ffl-e#^^h^^/^v^^<bbT^, ^^^7K*^#oj!g^^ 

^<DMcfomtvx\^ 2,3,5-bv%/V7$*i/i/?u^^/vmmr.m7k%?). 1,2,3,4- 

v/^n^^h^^/V^V^-M^K^. l,2,3,4-v^£^>^^rh7#/^>^— 
4$?M^ 1,2,3,5-^n^^^h^/V^V^— *ee^K^), 1,2,4,5-fV^ti^dr 
-fe^h^/v^V^-^*^, l,2,4,5-^n— ^f-^7"h7^/v*V^^^7K^ 
, l,3,3a,4,5,9b-^^f-tKn-5-(^h7tKn-2,5-v ? ^-dry-3-^7— 
[ 1 , 2-C] 77^-1 , 3-v^^ 3,3' ,4,4'— -^o/^y ^h^/l^V^M^ 
„ 2,2',3,3'^^^j/^^y^h^/V^V^ZlM^K^I, 2,3,3' ,4'-^^i/^^7^ 
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^h^#/MFV^^4E£2k^ 3,3' ,4,4'--Jy^-~;V^— T/^Th9JJ^7$^mr.M7k 
2,3,3' ,A'-i?-7^?V^— T/^"Th9^/^^mr.m^m, 3,3\4,4'-\fy^. 
^/khy^/^d^n/^^h^/k^V^^teTfc^^ 3,3' AA'--J~7^7V7,/V-fol/ 
y L h9^7^^mr.M7km, 4,4' '-(^y-y ■ ;virn4Vfn^)"f^) i^y^/vWtM^ 

[0038] *&w^m^ztfy^%kmm<oft*m<Dnmtz. Thy^/^^m^R^j 
^m±M^^tcThy^/^^m^<DmmMb^T^^(DT^m m&m 

[0039] Th?#Art>&&&&mffl1b&' *m?T$>j$.&&mMtet!:Z>£5 \tt/vik&m& 

;v^>m^U^(Dmy^m, ^/TV^&^mMikMb\-,xm\\l.Xh&\ \ 
[0040] ;£3§K f-*5V vf, ^y^5K^TO^^h77J/V^V^^/'v > T5^^^^/Vlt 

5«fB]^fe§(D-e, mm^$m<t£b^^mx^/vkt&mMir%<Dmiti^\ 

[0041] ^Wfc&VvC, ^y^^K^»JiiCOtff!ig#:(D DXfoZ-tfVT^mi-iteftHDjjW: 
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[0042] 7$VT^m&!$.<DmMb\^X\^ Wfttt. N-^^/k-2-t°ayK^, N, N-vW 
^r^b>, y--?*f-XT7?Yi/^ y-z^n^hy, g-z^n^hy, y -^ n ^y, 

0*lXfctlO~ 40li%^fc§ o 
[0043] 111*51 NT, «HW4»JIBJBA^ftffl-r5»JIB^ri, «M<^JP:^&^ 

tezvm^ 7j?—te}?&mtf t>M 0 mm*. y^-^McW-mt^x^ */v%, 

*lXte0%T&5 o 

[0044] »BtttfJ§giiA(D^y^#tM{i250-400 o C. *L<te260-380 o C, £h 

^0*U<«28O-35O°CTfc^ o »»m^y^^#?M^x.?)i:^{b*^ 

[0045] «§W {^^tt^»f^ttWJ!gjBA(D^f^te#?Uig(DS!|^a^ (D$lJ^Sc^ffl 
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ttaij^&(DMA&) &mtf htiZo DMAfttii, tan 8 com^m^^^ns. 
[oo46] mm\±mmmA(Dm^-i¥f^m^ti^^K mmo. 2-12 u m, ^f*b<«o. 
[0047] ^mmx-m^^mmimm^/^-tmm^m^^m^ti. m*.ft. 

[0048] mm^Bmy^^m^^m^m^ti^^K &^<U3~ 150 ^ m, xw 

[0049] ^mmi^mir^m^muy^^^mh^^mmn. nm^^xmm 
[0050] mm^^mt^xi^ ^Y^y^Y^^K^^\f--^}£(Dmn^^ 
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[0051] fJE^Xv^lttt, Ai\ N .He. CO . CO. ^g^&cf <D#ffl^ 

2 2 

[0052] fittT'^Xv^sit, MfiET^T&5-^-e^\ w^fe^L-m, #m&6^£*l 

tK-f-^t^X^^o ^a^©tSiL-C(i, Ar, N , He, CO , CO, S 

2 2 

tR^u o ,cf / ( ci^fi!t^v^^i^l^Lrfflv^§^i^-et4 

2 4 

[0053] =3n^m^»^ffl-e#^^ N =3ri^-^cmMa^ffli-S#-^{*, {£fc7°9XV 

3oo°c<Dummmx<DmBmwmm^x&Z) 0 
[0055] ^M«^M<^^-k M&mm. x/<^v>?\ 4*i/zfu—^z/7\ m 

[0056] *mwizm^tbtiz>&mmti.mffi, r/vm, susm^t^mm^hnm^n^ 
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[0057] mm^(D^mmummmt(Dmm\±^±^^tM^mmmm^mt^m 
[oo58] FPcoBMft/-**— >&wmfc£tix\^<i£m\ mfe&M<D\n\&fcsmti&*>z> 

0. 5/im^T>^L<riO. 4/zm^T-efc t 9^Rz(+^¥^Jft$)^2. 0 M m^ 
[0059] mf$<D^m-Zl — l50um<D$am(D-b(DX\ fflllCfe^tltfflV^^i^-et 

[0060] «Hfgtt^8&Jh^©fcft^gdS|&»^Q!ffl*tbTV^^V\ BSiifMSte— IS 

%m.L>xfo'oXh^\ 

[oo6i] *5iw©^jRJB##jSJi7>r/i>Aw:, ^mm^m^h^^nmm^nhtx^)^ m 
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[oo62] j&6mte&ftzm*)<?>fmte. mmftt*<D&mm*mm'&, &mmm%£m^y 

m*TX24mm^±MmVXfrbMfe1r%~bmT^^\ 1^:77W3:50mmX 50 
[0063] 50mm X 50mm□©ty^/^^t©^^ S9r^£^20mm^ Ji^^f"^:/ 
[0064] ^0J(D^Mjg#^jB^/VA(D||l(Dtl#^|2|l^^i- o glK^i^gM 

s##»«^/vA(D^#-cfei9, 01 (b) itmm^mm^mm^^^mmx 
mwmmy^^^ mmmmmz. &mmi&xm£tifdmmi$x&% 0 

pm/°C) *K k-1 0 ^ kA< k+ 20 (k : ^faffl fc#> 

o 

[0065] mi<D£5f£&mmw%mm7^&<Dm&xmz&\,^x^ mmmm&^j* 
2 imm^mmm 3&mm ^tcmm ^mmB-mmm 3t^mm 1 , *fc^ «?g 1 

^^V^^-frT»ii*i-§'^^^(D-C\ *Pf^ii*-r§^^300 o CW_h, 0£b< 
«350°C^_h, $^^0^b<«38O°CJ^_h<7)r^ta^^^^^ o Z.<D£??£m 



WO 2005/084948 



17 



PCT/JP2005/003380 



[0066] ^w(D&mmw%mm7j/^<D%$2(Dmm&m2i£^'r 0 m2 (a) \*}tm&m 
mH^mmy^^^wmx-m, 132(b) ^mm^mmu^mmy^^mm-v 

$5ffl<Dlg|J¥T*l£#T&&v\ ^JRS^W^tt#JigJiA(ora^^ftfetb6»Btt#Ig 
JgcDflHTOO. 001— 5*im,»<iiO. 01—3^111, £fb^#?*L<«:0. 1—2/* 

Mmvkmmm^mmmz., ^mmi^mmi^(Dum^mmm4K\^^^x^ 
Dmmm-r^o h^it^mmixmm^mmm4(Dmmm^ m 
m^mmy^^2^mmi^mm^mmm^^^x^m^^, mmB. 

[0068] ^K^JRS##»S^/VACD^3(D^#^E|3{cl^i- 0 ®3 (a) fSjfffi&JR 

S#^«JB^/vA(D^^«9, 03(b) fiiflS^Ii#t@l7>f;^o«i"e 
£>3 0 03tC^$^fc^JSJi##^S^/^^El2^^LfcB#^^V^T#ic:0^ 
LV^cDSr^LfCo ^MS#Ji-^0^##:kA(ppm/ o C)^ N k-10^kA^k+20(k 
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[oo69] ms^mmco^mm^mmy^^^m^m-i, m2(Dmm<7)^mm^m 

, &mm/MmMmmmA3<Dmmfo. mfmrnmy^^/mimffimmBsn 
-fr. Mm)±mvx^mmu^mmy^^^n^m^nm^mxh^o ^ 

[oo7o] mm\^mmmB(±mmmmmwc<D^m^m^i-^mm\^mmmA^<Dixn 
2£i±.<Dmm&mmm) (ommmmma^ ±Mummm&mmA<Dmm$m 

<DmmKAZ>!&mWj:<. ii^fif, 30ppm/°C-500ppm/°CfiS. £?;£L<te. 40 
ppm/°C-200ppm/°C®S-e;fc3o *mmW#bte, ±IBLfc»««fIgjiA 

b^#&ltv >-ct>, mmy^^RTf&mmtt^mmy^^^j&v&m&x^z 
(Dx^m^mmmm^mmmB^m^i-^fMcmmir^t^x^, 
[0071] Km ^xmm^fi^mm^mmmBKi-tm^sm.^mm^xxfx^tii-i.m 

%m<D&frt>. WMSFUkmrn. ^^y^mm. y^s—^mm. ^r^^km 
mtmii^<m^hfoz> 0 sat, ^tih^mmK^mh^^mm^h^mm^ y 
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[oo72] *mm<DMmmmmB&rty^%kmm<Di&fr. m$mmmmB<Dtf?xfism 

U&m20~ 280°C, 0^b<«15O— 250°C, *L<«170— 220°Cl?fe 

So ^7^#M^120°CJ;'9iS<^i:. ^*^«m^5jgHa^^<jfe«9 N 28 

[oo73] *mm<DMi&&ffimmBKm^ztfy^h'&fflmkvx^ ±mtf9xm&nm 

^T^y^iLT , (4) •CS^^n ^VSR ^T^Srffl V fcufc«5 

•So 

[0074] Mb3] 

I i 

H2N-R 11 — (SiO)n-Si-R 12 -NH 2 (4) 

[0075] (fcfcL, —^(4) <Dn«l-30(D^Sr^i-„ *fc, R n *3j;tm 12 tt, ^^[Wl 

^m&^-to ) 

[0076] ^K^flSMttW^ 

ttW^SB(D^^#taiSf*50-250 o C, ^L<{i80-220 o C, &£>fcl0*L< 

^ioo-2oo°c-efcSo ^^^#?as^5o°cj;«9{£<^s^, fti^tt, »St»^ 
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[0077] mm^mmtvxi^ ^r^—v^i^m, ^oxttw 

[oo78] *ftm<Dmm&fflmmBizm^z^tf*i/mfc&toi:L.x^ y^/—;v;^y? 

#k ^T^/^^/vy^v, ^t^/v^^/k*/^^ ^y^T^/vm^co-^]) 

[0079] ±m^*i/^ik^<Dmim\tvxfemzmm£ti-r , v^u^hyr^ hv 
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Kn^^^S#Sfex 3-^7y7i/-;v, 2, 3-^X577^7— /V, 2-T57-3-fcK 
n^r^IfSIx /KTirhT^K MiKn^W;^ 3-fcK 

/— /MM, *°y^/V7J:7 0 ^>\ 2-xf;W4-^f;WW- /K hy^c^^/vr^ 

^^bT^L"Ct)^V\ ^T^te^W^T^, ^IM^V^T^, 

[0081] »ff&tt#J|gJgB£«^ 

fi£3i^J^UTtt, ^#3^yT5>\ H^Wb^^Jdhy^/V-T^^tfr^OH^Wt: 
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[0082] ±Mit^m^mmm^-r^>m\^m\^mmt\,x\^ ^;wtpy^, /f^t 

[0083] WMfcMS^ 

[0084] ^0jic*5it^pBj±*«, mzf\y^ mm*— ^y^— m^m^^xn^t 
&x%% 0 Mmn—;v7^—?—\^R-®:(D~7s(/v^ ^mm^mxMw&mx 

[0085] ^Pft&u— y— <Dn— /V-^ln- /K 4In-/V-d^n 
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[0086] anH&p— (On— /vum, /i^s^JEE, «83£i£Sft if te, 
5-200N/mm, 0*U<tt2— 150N/mm<O«5ffl-C|9:je$tb5o *R3£5i 

[0087] /was^3oo°c^_h^bT7^-hi-§^«, 

/vj»9<Dmfcjrfe£itxi)m}£ML>xh^\ ^x\ m5( a )u}fm^mmH^m 

[0088] |l|l^-r^jSjg#taiB^/^A(D®^&^-oV^T, WT^*#«W T 
[0089] «^#:kA(ppm/ 0 C) #\ k-10^kA<k+20(k: HHM4il6»7-f/l>A<Dj||» 

[0090] _hfBO i5 ^^y^$K^/VA_h^^Xb7c^<D^^60-200 o C@S<D?aS 
•^5t»W*fctt^WJCl— 60^|ffl^!»K^-rSo ^WT, 200-400°C, 0* 
L<te240— 350°C, $£>fc:#*lXtt260— 320 < C(DMSf5fflt?^ 1—48^^^ 
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[0091] 

K£Z>J)\\Wi)±^fe, mW20— 500 ju m. £?3;L< {330—200 ^ mCO^y 

-r^K^/v^^tt^/^^bx, ins (^m^mmH^mmy^^m^ms 

j)Dln-;KD?aSli, ^!)^.^BIl^Lfc:*it-e«300-500 o C, £?£L<te350— 
450T:, $fe{-0*L<^38O-42O o C-e^ o /V^y^mt, B^X2— 1 

50N/mm, 0^b<^5— lOON/mm, £^#?^L<telO— 80N/mm-e£>5 o 
[0092] ^*5V ^XYi. #^^jB##^jB^/^^$^^f^ML-C^^<, M 

&V\, i»SJ3:200— 400°C, 0*b<te24O— 350°C, £fb^0*b<«26O— 32 

o o c(D^s*5ffl-e, i-48H#r H ii^^a^fv\ nmnmti-e&tmmz.±.ifx~b&\^ 

[0093] El3^^i-^J»jg#^^jg7^/^ J ^^(DM^t^•ife^-ov^T, ^T^*f*»#tf-C 

[0094] -tmtmm<D m^u m^tmm<Dmm&Mmv&^xm.m~rz> 0 m\ ^ i^m 
3&*tv\ »i^tt»J!iS(D^yT^K^»jji^y^^K#rj!g^^mb, m?g/* 0 y^ 

[0095] ^^^u&^±mmm^mmmA^hm^v^^mm(Dmmi^ 
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0. 01— 5jum. 0*lXttO. 1^4 Aim, £ib}-#?*L< J30. 5—3 » mi£?£Z>£yl£ 

(Dmmfc&Mf&^tco mx mk, mmmj?m^\,^xn±mtmmxh% 0 
[oo96] (Dmm^mm^mmmAtmm^mmmB^^ ^x^zm^^, 

400°C, 0£L<«25O— 380°C, $^>f310*U<{*28O— 350°Cl?fe§ o 
/V-vy^ji^^ ^ji-e2— lOON/mm, 0^b<«5— 80N/mm, £fb^?*L<J3:l 
0-60N/mm-efc5 o 

[0097] /KZ)MS^300°C^T(7)^, H5i^Lfc^^^^7^^LT*P 

[0098] _hfBM^^^*3v v-c. ummnmmA, mm&mmmB&tfv^mmmm 
[0099] z.(D9mj?m*. mr^m(D^mxmmmmir^(DX\ mm&mm^um^ 

hKi&<ir^t^X^,1J\\Witi— /V^^— (Dlimc^— /V(D?US«100— 260 
°C, 0£b<tel4O— 240°C, $^^0*L<«16O— 220 c C-efeSo 

[oioo] «K<^«Stt^«:7^/vi^ffl^-c ^«S^ga^^^-^^i-^^ 
£V^te#^M£;h/£V^ $f*L<^l 0—150^111. £«9#?*L<tel5— 100 ^ 

[oioi] ^fl^s^ (ic) &mmvx¥mfomm&ftf$i-%JTfe<7>-mki,x, ^y^^- 

[0102] ^W<D^SJg#^JB:7^/w^ g Woitig^y^hL-r^o ^c^JSJi Jb(^ 
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j&wb&Miaii^— >±Km^ta^^o. 2-0. 8»m*y*ut&^mMs<?~ 

[0104] ic(Dmm^mti,xi^ mmtic(D^^^^^>^r^ir^mm^ 
^ u^—^vxictDm^tcoFT—ytD^^—v—^m^-i-^^-Y— 

^xm^-r^ACYij^ 4-mm^mmm%m^xm^^c¥j3^ihz> 0 acf 
, NCPttfeifc&mi&nxm&ir&^tftx^&dK mnmmv£m<D&fatb&mm 

[0105] 4£-m>&£kiz.£Z)m&fe. iciM(D/<>^tmmMmm<vn^b^&m.i&ir% 

[0106] ^T^^J6^isr#ff -r^n^t^-rs^ ^mn~fth<Dmmmiz.mm£n 
z>-b<Dx\z.f&\ jf7xm&m.g., m.yk^(DWim^m^^^xm^ 0 

[0107] (DBC^fNffi 

50mm ^#5/ hUc:^, 25°C50%RH(O^#T"e24B#^^g^, ¥<b&*£tf>_h^l£ 

[0108] (2)gj^J (^)<DPJ^ 

aijS#t»S^/^^^bH2^^-e2mmi|iM^^5/^-^b, 2mmi|iS<^JS 
m& TOYO BOLDWIN^±M"^^>n^"UTM-4-100^T5lo^S«93gig50mm/^ 

, 90° mmxm^tco 

[0109] (3)a^^m^aij^ 
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-■cm, 8o°c-eio^-, i50 o c-ei05>^:MU $6>^S^#HMT28o°c-ei 

[ono] #^fc¥JHSr#je©(6o^t2i§i«3 wu ^tL^m^^b-c, wmmwMm 

fi SS-6100(-fe^T=i ( , ^/V^^(t^)^)MV>T, 30— 300°C<DtMfaffl. # 

<D¥^IW3g^#«^ffiUfco rr^5\ L30«30 0 Ct?(Di^^/^ N L300J33OO°C 
¥^<&»3BflMR= (1/L30) X [(L300-L30)/ (300-30)] (2) c 

com] (4)^f9^i©ims©ais 

3^yr^KBft«fiig»?R(PAi— 8) ^/?$i8 /z T*<DW&mffi<omm\zffi'fe<oj^ 

\zJs&3S\z/*— =3— -e^*«, 8o°c-eio^\ lso'C-eio^ffe&IU $e>^s 
[0112] ^yr^K/^^/^y-/^»i^tt#Jlg^(EPi)^jf:$i8^m<Dm^ 

*g©3te^ffilO^<©J¥£lo£5J;5t^— =*— -e^*^, 80°Ct?10^\ 120°C 

-eio^itjiu ^^^leor-eiBtrw^a^fv^^b^^fco ^c^m^fg 

[0113] nbthtm$&&Mm<D^mmomgZT/vmmmmmzmfr, ^m^mmn 
dsc-50 (mmswm m m) zm^^xm^ (nscm . #^^dscem<z>^ 

[0114] (5)m.7k^<DM7£ 

mr^mmmmm (pai-8) zmzis n nKDmmmm^ytnm^m^m^ 

c^i^^^^^-tiff, 80 o c-ei05>, i5o°c-eio^^b, £h\z.m. 
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[0115] W7$w^tf*i//7^s—/^ffiffl&mmm&tePi)&m£i8 » m&mmm 

[oii6] nhtitcmmmm^(Dmmm2oomg^3o o c^7KK24mmmmu wmo°c 
[oii7] uT(7)m&n^vxh^mr.m^m, ^r^^m^^m-rrm^m'ox 

BPDA:3, 3', 4, 4 ! '-*T7 ' zc^VTYy-ft /l^V^^&t*^) 
OPDA: 3,3' ,4,4 ' -^7 ^/V^— ^ tV^Yyft ;Vt$^W^W*M 
PMDA:tfn^y^h^^fek^ 

SiDA:l, 1, 3, 3-Th9^/^-l, 3-\fM3-T^^n\i;V)^yn^ly 
DAE :4, 4 , -v ? T5:/> ? ^^/V^— 
PDA :p-7x=l/yi?7^ 
DBAB:4, 4 , -^T57^<^XT=IJK 
m-TB:4, 4'-> ? ^^/V-<^v > > ? V 
NMP :N-^/V-2-t°nyK>-o 
[0118] M^lll 

^#Uc®SSl:, SiDA 12. 43g(0. 05molh DAE 50. 05g(0. 25molh PD 
A 75. 67g(0. 7mol), ^NMP 2450g£;H?^'f±j£^ MM&^fc&s BPDA 294 
. 2g(lmol)3r»U 70 o C-C6B#F^^$-fr^i:^J;«9, 15fifi:%* 0 y T^K^Mt 

mmm (pad &#fc 0 T^KttiM (pad ^-t^k^l^wjuo 

f320ppm/°C, K*^f21. lwt%, ^7^#^S«283°C-efeofc 0 
[0119] $Bt$|2-7 
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[0120] mtms 

[0121] [^1] 
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[0122] $mM9 

^>^r/V^O(mm^VT^mm "^;W/VK'6030 250g(50M%K 

^m^^(W)MC0y^y—MMm CKM-1636 145g(29mM%)^y^titVV 
T/V=3— ;V 680g^^nti^<^if> 1760g^|g^U 17MM%<D^VT^/^^iy 

Mm&mmmm (epd ^i6o o c^^bbfctfig(D^ig^m«iooppm/ o c^ 

_L> R>M*ttl. lwt% N Jf9xm&UMfe62X:X*hofr 0 

[0123] 

^yr^K^wgm^PAi^, fe^>^^c^T7^v#HM ^-eteM^^VMab 

T&V ^d?£25 ,u nKD/Ky^K^/W* ("#^°}^" 100EN Jf!> • ^tf?^ ($:) I, 
«^^:PMDA/BPDA/DAE/PDA, 500°C^T^SJ!lS^^fe#^^U ^f£M 

^(Di^jS^s^m^^j;^ i^y/^^3-^--eixt, sor-eio^K £^140 
°c-eio^^:Mb/c 0 B«XD R o^*#ffl^tF290 o c-e55>MMa^TV\ 

o 

[0124] ±^0,<D^v^h'^^ym^mmm(Dmm^mmmmm ^ 

ffiffiI^m^Mabfc/¥$ 1 2 ju m<D3(fi^^m (TQ-VLP W) $D £3S«9l^ 

[0125] HJfe0»|2, 3 
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[0126] r^JBV^c^y^K^/W^ M^-T^^imm^^h^'lOOKNim^ 
25/zm)^Mi(tt)S©"^ fcV^;*''25S BPDA/PDA, 500°C 

-Cfc5H#^JR («c) BiOTQ-VLP (J?^12 /x m) x iWU— ^h^-f/k («c) M 

(DFl-WS 05^12 m m) , Mffi^taifg-efe?)*Mi^— ^h^-f/K^M^FO 

-WS (m^l2u m) -Cfc^o 
[0127] "^7°h^"l00EN(D^|g^m«17ppm/ o C, "a— t!»Wy^ w 25S©j|ft»3gfi5 

#:^14ppm/°C-efe§ 0 
[0128] Jttfcflll, 2 

[0129] [^2] 
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[0130] MMftH 
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[oi3i] mm^-. yKVT^mmm¥&wiPA7&, fc^cfcT/^vtHMft^^x 
m)Wk) Hffl&<Dffl£&i ix mt^j;5i-y^-^^-rim 8o°c-ei 

[0132] J:fBffr£<D^m/ffli$&^ 

$125/zm(D^y^K^/VAC , ^77 P h^ , '500H ^•r^(tt)l) ^Mp-/^ 

[0133] 

^y^5K^/VA, SUM, KftfcttMJBA, Mtt^ligBOaS, jgU¥, «3(D 
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